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Figure S1. ORTEP drawing of X-ray structures of compounds 6a and 8e.
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General procedure for the preparation of 2-aryl (alkyl)imidazo[1,5-a]pyridinium salts 1
At 0°C, amines 18 (0.1 mol) were added to the mixture of picolinaldehyde 17 (0.1 mol) and anhydrous
MgSO, (5g) in dry diethyl ether (150 mL). The reaction mixture was stirred at room temperature for 8§-12h.
After removal of MgSO, and solvent, the imines 19 were obtained as yellow solids. The imines 19 were
reduced by NaBH, (0.13 mol) in anhydrous ethanol (200 mL) at room temperature for 24h. After the
evaporation of ethanol, the residue was added slowly to water (100 ml) and the aqueous solution was
extracted with chlorform (100x5 mL). The extraction was dried and removed solvent to give amines 20 as
yellow solids. The amines 20 were formylated by refluxing in anhydrous formic acid (60 mL) for 8h. After
removal of formic acid under vacuum, the residue was added to water (20 mL) and was neutralized with
solid Na,COj;. The aqueous solution was extracted with chlorform (1005 mL), and the combined
extraction was dried and evaporated to afforded amides 21 as white solids. The amides 21 reacted with
POCI; (0.13 mol) in refluxing toluene (60 mL) for 3 days, and then toluene and the excess POCl; were
removed under vacuum. The residue was chromatographed on a neutral Al,O; column eluting with a
mixture of ethanol and acetone (1:4) to give imidazo[1,5-a]pyridinium salts 1 in 27-86% total yields of
four steps from picolinaldehyde 17.
2-Phenylimidazo[1,5-a]pyridin-2-ium chloride 1a (Known compound) L. 86%, white solids, mp 96-97
°C; 8y (400 MHz, CDCl3) 12.0 (s, 1H), 9.35 (d, J = 7.1 Hz, 1H), 8.02 (s, 1H), 7.78 (d, J = 7.7 Hz, 2H),
7.64 (d, J = 9.4 Hz, 1H), 7.49-7.57 (m, 3H), 7.17 (dd, J = 9.3, 2.5 Hz, 1H), 7.01 (t, / = 6.9 Hz, 1H).
2-(4-Methoxyphenyl)imidazo[1,5-a]pyridin-2-ium chloride 1b (Known compound)lz 85%, white solids,
mp 217-218 °C; vpadem™ 3060, 1655, 1608, 1593, 1545, 1519; &y (400 MHz, CDCl3) 12.0 (s, 1H), 9.41 (d,
J =17.1Hz, 1H), 791 (s, 1H), 7.76 (d, J = 8.9 Hz, 2H), 7.63 (d, J = 9.4 Hz, 1H), 7.23 (d, J = 9.2 Hz, 1H),
7.04-7.10 (m, 3H), 3.88 (s, 3H).
2-(4-Chlorophenyl)imidazo[1,5-a]pyridin-2-ium chloride 1c
[2-(4-Chlorophenyl)imidazo[1,5-a]pyridin-2-ium perchlorate is known?]: 69%, white solids, mp 244-245
°C; 8y (400 MHz, CDCls) 12.2 (s, 1H), 9.33 (d, J = 7.0 Hz, 1H), 7.97 (s, 1H), 7.86 (d, J = 8.7 Hz, 2H),

7.66 (d, J = 9.9 Hz, 1H), 7.61 (d, J = 8.7 Hz, 2H), 7.28-7.31 (m, 1H), 7.11 (t, J = 6.9 Hz, 1H).
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2-(4-(Trifluoromethyl)phenyl)imidazo[1,5-a]pyridin-2-ium chloride 1d: 27%, white solids, mp
256-257 °C; vmax/em™ 3061, 1656, 1615, 1548; 8y (400 MHz, CDCls) 12.1 (s, 1H), 9.18 (d, J = 7.1 Hz,
1H), 8.35 (s, 1H), 8.15 (d, J = 8.4 Hz, 2H), 7.88 (d, J = 8.5 Hz, 2H), 7.74 (d, J = 9.4 Hz, 1H), 7.24 (dd, J
=94, 2.5 Hz, 1H), 7.10 (t, J = 6.9 Hz, 1H); ¢ (100 MHz, DMSO-d,) 138.1, 130.7, 130.5, 130.2, 129.9,
129.8, 127.52, 127, 49, 127.45, 127.41, 126.5, 125.4, 124.9, 124.2, 123.8, 122.2, 118.3, 112.2; HRMS
(TOF-ESI): 263.0790 (M"); C14H;oF3N," required 263.0791.

2-1sopropylimidazo[1,5-a]pyridin-2-ium chloride le: 46%, 38-39 °C; Vpma/cm™ 3123, 1655, 1626, 1544;
8y (400 MHz, CDCl3) 11.3 (s, 1H), 9.07 (d, J = 7.1 Hz, 1H), 8.29 (s, 1H), 7.76 (d, J = 9.4 Hz, 1H), 7.18
(dd, J=9.2, 6.6 Hz, 1H), 7.01 (t, J = 6.7 Hz, 1H), 5.16 (quintet, J = 6.7 Hz, 1H), 1.76 (d, J = 6.7 Hz, 6H).
8y (100 MHz, CDClg): 129.8, 125.8, 124.5, 118.14, 118.1, 117.1, 111.2, 54.3, 23.3; HRMS (TOF-ESI):
161.1072 (M"); CyoH13N," required 161.1073.

2-Benzylimidazo[1,5-a]pyridin-2-ium chloride 1e (Known compound) ®: 75%, white solids, mp 44-45°C;
Sy (400 MHz, CDCl3) 11.4 (s, 1H), 8.94 (d, J = 7.0 Hz, 1H), 7.99 (d, J = 8.8 Hz, 1H), 7.58 (d, J = 9.2 Hz,
2H), 7.36 (d, J = 2.7 Hz, 2H), 7.13 (t, J = 9.2 Hz, 1H), 6.97 (t, J = 6.9 Hz, 1H), 5.87 (s, 2H).
2-(4-Methylphenyl)imidazo[1,5-a]pyridin-2-ium chloride 1g
[2-(4-Methylphenyl)imidazo[1,5-a]pyridin-2-ium perchlorate is known?]: 81%, white solids, mp 217-218
°C; &y (400 MHz, CDCls) 11.9 (s, 1H), 9.40 (d, J = 7.1 Hz, 1H), 8.02 (s, 1H), 7.71 (d, J = 8.5 Hz, 2H),
7.67 (d, J = 9.4 Hz, 1H), 7.39 (d, J = 8.0 Hz, 2H), 7.23 (dd, J = 9.2, 6.9 Hz, 1H), 7.06 (t, J = 6.9 Hz,
1H); 8¢ (100 MHz, DMSO-dg) 140.3, 132.6, 130.6, 129.7, 125.7, 125.1, 124.2, 122.3, 118.2, 118.0, 112.0,
20.6.

1. Chien, C.-H.; Fujita, S.; Yamoto, S.; Hara, T.; Yamagata, T.; Watanabe, M.; Mashima, K. Dalton Trans. 2008,
916-923.

2. (a) Mishra, D.; Naskar, S.; Adhikary, B.; Butcher, R. J.; Chattopadhyay, S. K. Polyhedron 2005, 24,
201-208. (b) Chattopadhyay, S. K.; Mitra, K.; Biswas, S.; Naskar, S.; Mishra, D.; Adhikary, B.; Harrison,
R. G.; Cannon, J. F. Transition Met. Chem. 2004, 29, 1-6.

3. Alcarazo, M.; Roseblade, S. J.; Cowley, A. R.; Fernandez, R.; Brown, J. M.; Lassaletta, J. M. J. Am.

Chem. Soc. 2005, 127, 3290-3291.
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Current Data Parameters

NAME PHR~2-20..
() EXENG i
S PROCNO 1
N
o) (@) F2 - Rcguisition Parameters
O Date 20080516
= Time 16.54
ﬁw/_ INSTRUM spect.
®) PROBHD 5 mm PABEC BB-
o/ PULPROG 2330
TD 63536
— SOLVENT CDC13
NS 16
DS 2
P SWH 8223.685 Kz

FIDRES 0.125483 Hz

(3]
~ o AQ 3.9846387 sec
\ RG 203
— \ jorc) 60.800 usec
2 DE 6.50 usec

C C TE 300.9 K
N N D1 1.00000000 sec
@) O D¢ 1
g Q =====s== CHANNEL fl =s======
M M NUC1 1H
P1 13.50 usec
PL1 -1.00 dB
SFO1 400.1724712 MHz
FZ - Processing parameters
31 32768
SF 400.1700317 MHz
WDW EM
§sp 0
LB 0.30 Hz
GB 0
ég PC 1.00
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Current Data Parameters
NAME PHR2-2a~C13
EXPNQ 1
PROCNO 1
[}
S F2 - Bequisition Parameters
~ Date 20080606
Time 16.59
(] w INSTRUM spect
M PROEHD 5 mm PABBC BB-
N PULPROG 2gpg 30
(@) o D 65536
o/ SOLVENT cDel3
NS 4116
— DS 1
SWH 24038.461 Hz
FIDRES 0.366798 Hz
z AQ 1.3631988 sec
(] RG 203
— Yo} DW 20.800 usec
/ DE 6.50 usec
_ \ TE 299.2 K
pd Dl 2.00900000 sec
(@) (@) dli 0.03000000 sec
™ ~ DELTA 1.89999%3%98 sec
(@) (@) TDO 1
Wv Wv ======== CHANNEL fl ===s&=—=
NUC1 13C
Pl 8.40 usec
PL1 ~2.00 dB
SFOL 100.6328888 MHz
==ss=s== CHANNEL 7 —=z=====
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL12 12.35 4B
PL13 14.46 dB
PL2 -1.00 dB
SFO2 400.1716007 MHz
7 7 FZ - Processing parameters
b ST 32768
- 5 SF 100.6228270 MHz
Wow EM
SSE 0
LB 1.00 Hz
T ; R e N T T 1 6B 9
BC 1.40

T T T 1 T I I T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm
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Current Data Parameters

NAME WHR-2~-22
EXENC 1
PROCNO L

F2 - Acguisition Parameters
Date_ 20080512

Time 10.55
INSTRUM spect
PROBHD 5 mm PABBO BB~
PULPROG 2930

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 203

oW 60.800 usec
DE 6.50 usec
TE 297.0 K

Dl 1.00000000 sec
T00 1
==s===== (CHANNEL fl ========
NUC1 iH

Pl 13.50 usec
PL1 -1.0¢ dB
SFO1 400.1724712 MHz
F2 - Processing parameters
sI 32768

SF 400.1700000 MHz
WOW EM

55B [

LB 0.30 Hz
GB 1]

PC 1.00
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Current Data Parameters
NAME PHR-2-15C13
m EXPNO pG 1
~ PROCHO 1
o O F2 - Acquisition Parameters
s O Date_ 20080514
N Time 17.31
(@) INSTRUM spect
o/ O PROBHD 5 mm PABBO BB-
PULPRCG zgpg30
— o] 65536
SOLVENT CpC13
NS 4245
Ds 4
< © SWR 24038.461 Hz
—~ (o] FIDRES 0.366798 Hz
\ / AQ 1.3631988 sec
RG 203
= \ DW 20.800 usec
DE 6.50 usec
®) o TE 300.0 K
N nwz b1 2.00000000 sec
@] dll 0.03000000 sec
o Q DELTA 1.89999998 sec
= = ™0 1
======== CHANNEL {1 ========
NOC1 13C
Pl 8.40 usec
PL1 -2.00 dB
SFO1 100.6328888 MHz
======== CHANNEL f2 sw=======
CPDPRG2 waltzié
NUC2 1H
PCPD2 80.00 usec
FL12 14.46 dB
PL13 14.46 dB
PL2 ~1.00 dB
SFO2 400.1716C07 MHz
F2 - Progcessing parameters
SI 32768
8 N o SF 100.6228270 MHz
g ! oW EM
SSB 0
1B 1.00 Hz
Tt T T B 0
T T T T I T T T 1 ﬂn 1.40

T , T
170 160 150 140 130 120 110 400 90 80 70 60 50 40 pPpm
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o NAME phr-3-18a
EXPNO 1
= PROCNC 1
N\ Date_ 20080923
o O Time 10.42
(@) INSTRUM spect
M2 PROBHD 5 mm PARBO BB-
O PULPROG zg3Q
O \ @) O TD 65536
S SOLVENT £DC13
NS 16
— O s 5
SWH 8223.685 Hz
= FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 203
— 3 o 60.800 usec
/ DE 6.50 usec
— TE 296.2 K
P / D1 1.00000000 sec
O (@) TDO 1
N N
@) @) =====——= CHANNEL fl ========
[} [} NUCL 1H
Pl 13.80 usec
= = PL1 -1.00 dB
PL1W 13.18669796 W
SFO1 400.1724712 MHz
ST 32768
SF 400.1700343 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1 % ; ? _ W

T T T i T T T

T T T
70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 ppm
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VT ENENSS\Ndezz N RN i
PROCNC 1
Date_ 20081107
Time 17.17
INSTRUM spect
) PROBHD 5 mm PABBO BB-
BULPROG zZgpg30
M TD 65536
N SOLVENT CDCl3
] NS 4761
(@) DS 1
SWH 24038.461 Hz
FIDRES 0.366798 Hz
\ (@) 8] BQ 1.3631988 sec
> RG 203
— (@) DW 20.800 usec
DE 6.50 usec
TE 297.6 K
=z D1 2.00000000 sec
D11 0.03000000 sec
= o DO 1
/ n
======== CHANNEL fl ========
> VY woC1 13¢
Fl 8.50 usec
O L1 -2.00 dB
Q PL1W 57.32743073 W
w SFO1 100.6328888 MHz
> ======== CHANNEL f2 ====—===
CPDFERG2 waltzlé
NUC2 14
PCPD2 80.00 usec
PLZ -1.00 dB
PL12 14.26 dB
PL13 14.46 dB
PL2W 13.18669796 W
PL12W 0.39276794 W
PL13wW 0.37509048 w
SFO02 400.1716007 MHz
SI 327¢8
SF 100.6228270 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
y BC 1.40
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NAME phr-3-44-p
EXPNO 1
() PROCNO 1
M Date_ 230481114
~ Time 16.40
O INSTRUM spect
[} PROBHG 5 mm DABBO BB-
s O PULPROG 2930
nnu/_ TD 65536
SOLVENT CDC13
(@) O 16
o = £ :
— O swA 8223.685 Hz
FIDRES 0,125483 Hz
AQ 3.9846387 sec
=z RG 203
o] DW 60.800 usec
—~ © DE 6.50 usec
7 \ o T e
D .00000000 sec
zZ \ DO 1
nw/_ nm/_ S======= CHANNEL fl ==s=——--—
o o) NUC1 1H
P1 13.80 usec
) Q PL1 -1.00 dB
= = PL1N 13.18669796 W
SFO1 400.1724712 MHz
51 32768
§F 400.1700000 MHz
WOW EM
558 0
LB 0.30 Hz
GB 0
BC 1.00
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NAME
EXPNG
BRGCHO
Date
Time
TNSTRUM

o) PROBHD
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= ™
— oM SOLVENT
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N
w0
=
=5

5c
S

MeO,C
MeO,C

85 80 7.

[
o
=
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o
@
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o
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tn

1.0000
5.1110
2.5671
0.9566
3.0662
0.997¢
0.9719

Fall
5

35

3.1239
2.9978
3.1341
3.1404

30 25 20 15 1.0 ppPM

PHR-Eb
1

1

20080826

10.32

spect

5 mm FABEQO BB-
zg30

65536

€DCls

16

2
§223.685 Hz
0.125483 Hz
3.9846387 sec
203
60.300 usec
6.50 usec
287.7 K
1.00000000 sec
1

CHANNEL fl ss======

13.80 usec
-1.00 dB
13.18669796 W
400.1724712 MHz
32768
400.1700000 MHz
EM

0
0.30 Hz
0

1.00
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NAME phr—3-13aCl3
EXPNO 1
PROCNO 1
Date 20080922
Time™ 17.16
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPRCG zgpg30
TD 65536
SOLVENT CDC13
NS 4256
D8 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 203
DW 20.800 usec
DE 6.50 usec
TE 299.7 K
D1 2.00000000 sec
D1l 0.03000000 sec
TDO 1
m==sc=== CHANNEL f =SmSsmce—
NUC1 13C
Pl 8.50 usec
PL1 -2.00 dB
PLIW 57.32743073 W
SFO1 100.6328888 MHzZ
s======= CHANNEL f2 =====—===
CPDPRGZ waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 aB
PL1Z 14.26 dB
PL13 14.46 dB
PL2W 13.18669796 W
PL1ZW 0.392767%4 W
PL13W 0.37509048 W
SFO2 400.1716007 MHz
ST 32768
SE 100.6228270 MHz
Wow EM
SSB 4]
LB 1.00 Hz
GB 0
PC 1.40
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EXPNO 1
<) PROCNG 1
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N Time 16.52
o O INSTRUM spect
s O PROBED 5 mm PABBO BB-
2 PULPROG 2430
le) TD 65536
SOLVENT CDC13
o/ © NS 16
- DS 2
— m SWH 8223.685 Hz
FIDRES 0.125483 Hz
20 3.9846387 sec
pa RG 203
Q oW 60.800 usec
— © DE 6.50 usec
\ \ TE 297.6 K
\ Dl 1.0000000G sec
P TDO -
O O
N N m——==c== CHANNEL fl =—======
(@] (@) wUCL 1H
() (0] Pl 13.80 usec
PLi -1.00 dB
= = PLIW 13.18669796 W
SFol 400.1724712 MHz
51 32768
SF 400.1700135 MHz
WOW £M
S55B 0
LB 0.30 Hz
GB 0
PC 1.00
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6.8901
6.2940
6.0977
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T~ 3.5878
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) NAME phr-3b-H
s EXPNO 1
PROCNO 1
N Date 20080711
() O Time™ 17.02
M (@] INSTRUM spect
x PROBHD 5 mm PABBO BB-
e) PULPROG 2g30
O \ N TD 65536
O  SOLVENT cpCl3
— NS 16
< D§ 2
SWH 8223.685 Hz
= FIDRES 0.125483 Hz
AQ 3.98463B7 sec
= B wo 203
/ DW 60.800 usec
DE 6.50 usec
— > 7 TE 298.0 K
DL 1.00000000 sec
(@) @) D0 i
N N
@) @) =m=——=== CHENNEL £1 =====——v
[ &) NUCL 18
= > Pl 13.80 usec
PL1 -1.00 aB
PLIW 13.18669796 W
SFO1 400.1724712 MHz
s1 32768
SF 400.1700000 Miz
WDW EM
SSB 0
1B 0.30 Hz
GB 0
PC 1.00
| LLccrf
T T T T T T H T T gy |
9 8 6 5 4 3 2 1 ppm
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NAME phr-3-1b
EXPNO it
PROCNO 1
Date_ 20080927
Time 17.29
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 6553%6
SOLVENT CDC13
NS 3603
Ds 4
SWH 24038.461
FIDRES 0.366798
Jate] 1.3631988
RG 203
DW 20,800
DE 6,50
TE 299.7
Dl 2.00000000
D1l 0.03000000
TDO 1
======== CHANNEL fl ====
NUC1 13C
Pl 8.50
PL1 =2.00
PL1W 57.32743073
SFol 100.8328888
======== CHANNEL f? ========
CPDERG2 waltzlé
NUCc2 1H
PCPD2 80.00
PL2 -1.00
PL12 14.26
PL13 14.46
PL2W 13.18669796
PL1ZW 0.39276794
PL13W 0.37509048
SFQ2 400.1716007
51 32768
SE 100.6228270
WDw EM
55B 0
LB 1.00
GB 4]
PC 1,40
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8,3993
8.3879
8 1468

L1244
8 0028
7.9806
7.5961
7.5769
7.5579
7.4142
7.3952
7.2358
7.2174
7.2073
7.1876
7.1608
7.1403
7.1174
7.0982
7.0129
£.9934
6.9482
6.9314
£.9135

/f///%%/t&&%

COoMe

MeO,C

——~3.9075
3.4421
3.4133

———3.7346
_—3.5382

~

;rg o

<O

NAME
EXPNO
PROCRO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH

3 2 1 ppm

]

phr-3¢c-H
1

1
20080711
17.08
spect
5 mm PABBO BB-
zg30
65536
cDC13
16
2
8223.685 Hz
0.125483 Hz
3.9846387 sec
203
60.800 usec
6.50 usec
298.0 K
1.00000000 sec
1

1H
13.80 usec
-1.00 dB
13.186697%6 W
400.1724712 MHz
32768
400.1700000 MHz
EM

o
0.30 Hz
0

1.00

S18



MeO,C

NEOUNOONM-NOONONANND OO oW
R B e N e e e e e 2828 > umw-ﬁ-ﬂ
N OE- LN oOUNAAN WD ST . .. - g
DWAD U s s o S S MO NN NN N NN N N uy
A A A A A A A A A A~ F A A e A A e A e ) uw) Uy Lot ]
/://.//////_/.Z \\\;5%\ AY _ NAME phr-3¢-C13
EXPNO 1
FROCHO 1
Date_ 20080711
) Time 17.50
M INSTRUM spect
=, PROBHD 5 mm PABBO BB-
O PULPROG zgpg30
&) TD 65536
s O SOLVENT cbe13
hw/_ NS 3850
DS 4
o/ © ~ SWEH 24038.461 Hz
(@) FIDRES 0.366798 Hz
— zZ RQ 1.3631988 sec
RG 203
oW 20.800 usec
=z DE 6.50 usec
TE 299.1 K
= ° D1 2.00000000 sec
\ \ © p11 0.03000000 sec
TDO 1
P \
O sm====== CHANNEL fl se======
2 NUC1 13C
O Pl 8.50 usec
PL1 -2.00 dB
Q PLiW 57.32743073 W
= sFol 160.6328888 MHz
————==== CHANNFL f2 =======
CPDFRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.26 dB
PL13 14.46 dB
PL2W 13.18669796 W
PL12W 0.39276794 W
PL13W 0.37509048 W
SFO2 400.1716007 MHz
SI 32768
SF 100.6228270 MHz
WDW EM
§SB 0
LB 1.00 Hz
A ey GB ]
BC 1.40

T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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8.2662
B.2558

;
)

7.4011
7.1348
7.1168
7.1127
7.0945
6.9984
6.7928
6.7728
6.7533
6.5270
6.5201
6.4522
96,3659
6.3618
6.3575
6.3537
6.0688

=

3.8009
3.7485

——3.6070
T~—3.5176

(]
s
N
o O
s O
o)
o/ © o
N\
=z
()
= L
\ukrdmwv
O &)
N N
o) o)
() ()
= =
| Wil
13 T ] T T T T T T T T T T T T T 1
85 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 20 15 1.0 ppm

seRgERes

NRAME
EXFNQ
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG

D

SOLVENT

Ns
DS

SWH
FIDRES

aAQ
RG
bw
DE
TE
D1

TDO

(<O

phr-3-17a
1

1
20080917
10.585
spect

5 mm PABBO BB-

zg3Q
65536
CDCL13
16
2
8223.685 Hz
0.125483 Hz
3.9846387 sec
203
€0.800 usec
6.50 usec
298.1 X
1.00000000 sec
2

CHANNEL £l ———=—===

18
13.80 usec
-1.00 dB

13.18669796 W
400.1724712 MHz

32768

400.170035¢ MHz

EM

0
0.30 Hz

0

1.00
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io 160 150 f_a 130 ._Nr_ 110 ._Ma w_c m_a 70 m_o 50 a_o u_o 20 w_ua_

(<

HNAME
EXPNG
PROCNC
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
RQ

RG

DW

DE

CPDPRGZ
NUCcz
PCPDZ
PL2
PL12
PL13
PL2W
PL12W
PL13wW
SFO2
5T

SF
WDW
58B
LB

GB

PC

phr-3-17ac13
1

1

20080823
3.00

spect

5 mm PABBO BB-
zgpg30

65536

CDCl3

6000

4

24038.461
0.366798
1.3631988

309.8
2.00000000
0.03000000

1

CHANNEL f
13C

8.50

-2.00
57.32743073
100.6328888

14_ 44
13.186€69796
0.398276794
0.37509048
400.1716007
32768
100.6228270
EM

0

1.00

0

1.40

Hz
Hz
sec

usec
usec
K
sec
sec
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£
7

)

148.95
148.58
145.38
139.28

136.05

135.48

128.26
128.54

127.96
126.52

126.15

125,74
124.97

123.77

123.44
122,36

122.14

116.99

N BNy

52.81

£
Y

5277
52.46

52.41

51.75
51.72
51.60

~—36.81

o
=
o
o
s O
o
o 9 o
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o} 1]
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) ) * .L!ris g gl ,
N e e v W i et T Y ; TR S
T T T T T | ST o
170 160 180 140 130 120 Mo 100 %0 8o 70 0

Co><)

BRUKER

(<O

NAME PER-3-62p-C13
EXPND .
PROCNO i

Date 20096416

Time 14..5¢
INSTRUM spect
PROBHD 2 mm PABBC BR-
PULPROG zqpg 30

TD f5536
SOLVENT C13

s 40¢4a0

bs 4

SWH 24038.461 Uz
FITRES 0.366798 Hz
AL 1.3631988 sec
kG 203

DW 20.800 usec
DE 5.53 usec
T'E LK

i 00 sec
o1l 06 sec
DG 1
—====-.— CHANMNEL {1 ===———==
NUC1 13c

Pl 8.7 usec
BRI ~2.00 dn
PL1w 5732743073 W
2F01 10D . 6325888 MHz

.

====--—= CHANNEL [ ====.-==
CPDPRGZ waltzin

Nuco i
PCPLZ §0.05 usec
B -1.00 dR
FL1Z 14.0Z2 aB
PLL3 14.46 aB
PLIW 13.1B669796 W
PL12W 0.41508400 w
PLL3W 0.37509048 W
3F02 400.1716007 MHz
o 32768

S5F 100.6228270 MHz
WDH EM

53B 1)

1B 1.00 Hz
GB 0

eC 1.40

S23



PO A DAY MDD N
MOUNODN MDY TN
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——3.7263
——3.5974

_—3.8100
~—3.4763

hAGEC)Z(Z

8.5

80 75 7.0 65 6.0

5 abesy s

ppm

um:-ﬂm-ﬂ

(A<

NAME phr-3-lsa
EXPNO 1
PROCNO 1
Date_ 20080917
Time 11.00
INSTRUM spect
FROBHD 5 mm PABEQ BB-
PULPROG 2g30
TD 65536
SOLVENT Ccobcl3
NS 16
Ds 2
SWH 8223.685
FIDRES 0.125483
AQ 3.9846387
RG 203
oW £0.800
DE 6.50
TE 298.0
D1 1.00000000
TDO 1
======== CHANNEL f] ======—=
NUC1 1H
Pl 13.80
PL1 -1.00
PLIW 13.18669736
SFO1 400.1724712
51 32768
SF 400.1700345
WDW EM
S5B 0
LB 0.30
GB 0
BC 1.00
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NAME
EXPNO
PROCKO
Date
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
2Q

RG

DW

DE

TE

D1

Dll

TDO

HUC1
Pl
PL1
PLIW
SFOL

CPDPRG2
NuCz
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
51

SF
WDW
SSE
LB

GB

BC

phr-3-16a-cl3
1

1

20080926

21.47

spect

5 tun PRABBO BB-
zgpg30

65536

€DCl3

6000

4
24038.461
0.366798
1.3631988
203

20.800
6.50

299.6
2.00000000
0.03000000
1

Hz
Hz
sec

usec
usec

=

sec
sec

CHANNEL fl ========

13¢

8.50

~2.00
57.32743073
100.6328888

usec
dB
W
MHz

CHANNEL f2 ========

waltzlé

1H

80.00

-1.00

14.28¢

14.486
13.18669796
0.39276794
0.37509048
400.1716007
32768
100.6228270
EM

0

1.00

0
1.40

usec
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9.0 8.5 8.0 7.5 740 6.5 6.0 55 5.0 4.5 3.5 3.0 25 20 ppm

T
40
1&.
&
N

Eae

=CXS"
WAME phr-3-16b
EXPNO 1
PROCNO 1
Date_ 20080318
Time 10.56
INSTRUM spect
PRCBED 5 mm PABBC BB-
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
Ds 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 203
DW 60.800 usec
DE €.50 usec
TE 288.5 K
Ll 1.00000000 sec
TDO 1
======== JHANNEL f1l ========
NUCl IH
P1 13.80 usec
PL1 ~-1.00 dB
PL1W 13.18669796 W
SFO1 400.1724712 MHz
51 32768
SF 400.1700000 MHz
WOW EM
58B 0
LB 0.30 Hz
GB 0
PC 1.00
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pem

205

217

556
050
354
.206
206
782
. 786
167
657
.294
871
687
154
.0g4
389
334
825
354
120
005
455
374
348
.618
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844
987
653

.652
416
.262
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.954
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.B46
.483
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w3 4359296“710 o o N N
2 BILERTEEn28 2 3 2c3na
N Yo¥BMmMmOm@®mR~ @ O o &K B0 BRU R
[--] MMM ODOWOO P o L N ]
IRV R VW _Lesa
EXPNO 1
PROCNO 1
Date_ 20081107
() Time 16.59
s INSTRUM spect
= PROBHD 5 mm PABBO BB-
o PULPROG 2g30
Q TD §5536
s O SOLVENT cDC13
AW_ NS 16
DS 2
o/ © S¥H 8223.685 Hz
— FIDRES 0.125483 EHz
— AQ 3.9846387 sec
Q o RG 203
= D 60.800 usec
(@) zZ DE 6.50 usec
o TE 295.0 K
s s Dl 1.00000000 sec
\ DO 1
— N \ ======== CHANNEL fl ========
C C NUCL 1H
N N P1 13.80 usec
o o PLL ~1.00 dB
PLIW 13.18669796 W
Q Q SFOL 400.1724712 MHz
= = ST 32768
SF 400.1700000 MHz
WDW EM
$5B 0
1B 0.30 Kz
GB 0
BC 1.00
A A I
T T T T T T T T T T T | T
85 80 75 60 55 50 45 3.0 ppm

i R 9 s
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0 ) S e e D 0 T3 G D 0 60 I 8 5 M M i L
SE RN Cele e e Qs sim s BRE oE  poonl BRUKER
NS AN N N (<O
NAME phr-3-34a-C13
E¥PNC 1
PROCHO 1
Date 20081219
Time 14.06
() TNSTRUM spect
S PROBHD 5 mm PABBO BB-
N PULPROG zgpg 30
ksl 65536
Q w SGLVENT CDe13
= ns 2685
mﬂ LS 4
SWH 24038.461 Hz
oy O FTORES D.366798 Hz
—_ File) 1.3631988 sec
— (@) RG Z03
oW 20,600 usec
DE 65.50 usec
zZ TE 287.5 K
(@) D1 2.000004620 sec
— Te) D11 0.03000060 sec
\ D0 i
— = \ =======- CHANNEL )} ==——==-=
O NOCL 13C
S Bl 8.50 usec
') PL1 -2.00 dB
s} PL1W 57.327423073 W
s SFO1 100.6328888 MHz
======== CHANNEL f2 ===uiam--
CPDPRG2 waltz1é
NUCZ 1H
PCPDZ §0.00 usec
BL2 -1.00 dB
PL1Z 14.26 4B
PLL3 14.46 dB
PL2ZW 13.1866979€ W
pLL2W 0.352767%4 W
PLL3W 0.37509048 W
SFOZ 400.1716007 MHz
_ 51 32768
F i N | " ” SF 100, 6228270 MHz
s e WoW EM
55B 0
LB 1.00 Hz
GE 0
PC 1.40

T T T T T T T T T T T T T T T 1
170 160 150 140 130 120 110 100G 90 80 70 6d 50 40 30 ppm
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Hz
Hz
sec

usec
usec
K
sec

usec
dB
W
MHz

MHz

Hz

NRAME phr-4-32b
EXENO 1
Q PROCHNO 1
= Date_ 20081219
N Time 9.12
o O INSTRUM spect
S Q PROBHD 5 mm PABBC BB-
PULPROG zg30
Q Py By
o/ © NS 16
J— DS 2
) — O SHH 8223.685
S FIDRES 0.125483
A0 3.9846387
O\@‘N RG 203
D 60,800
— & DE 6.50
7\ ot 1 cccwwwmm
D 3
Z J DO 1
ﬂlﬂV/_ ﬂan/_ memncms= CHANNEL MH EEEm====
NUC1 1H
w w Pl 13.80
s s PLi -1,00
PLIW 13.18669796
SFO1 400,1724712
SI 32768
SF 400.1700000
WOW EM
SSB 0
LB 0.30
GB 0
PC 1.00
: R § 1 T T ] T T T T T T T T T ¥ 1 T T 1
90 85 80 75 70 685 80 55 50 45 40 3.5 0 25 20 15 1.0 ppm
- clle=lviaies|ai v led|edicdled
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N Nt — 00— OO O D O O 0
HanMBTamANS R 5 & A X v
000 I~ I~ T~ I~ [~~~ [~ 0 \0\W '\ oo Mo en o,
_%%/\ HAME phr-3-26a
EXENO 1
PROCNC 1
Date 20081024
Time 10.23
() INSTRUM spect
S PROBHD 5 mm PABBO BB-
N PULPROG zg30
TD 65536
Q m SOLVENT CDC13
= NS 16
nw/_ DS 2
SWH 8223.685 Hz
o/ o FIDRES 0.125483 Hz
D 3.9846387 sec
— @5 203
oW 60.800 usec
- DE 6.50 usec
(@) z TE 295.2 K
bl 1.00000000 sec
== LI DO 1
\ ======== CHANNEL fl =—=—====
- Z \ NUCl 1H
pl 13.80 usec
PW/_ Pw/_ PL1 -1.00 a8
(@) (@) PL1W 13.18669796 W
O O SFOL 400.1724712 MHz
s s 3I 32768
SF 400.1700000 MHz
WDW EM
55B 0
LB 0.30 Hz
GB 0
PC 1.00
E P N _
SR e T T T T T REEOCR R R ey 1
5 2 1 ppm

4 e o6 s
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NN DO NOoOW AN RO O 8
NS A A A~ 0Ot ONOONOE A G N O o B O MU
0 T N GG S 0 0 O @ @ D 1 o O s o 0o
SEfE S R L gre g ddd UNQ-WNmV_ﬂ
NAME phr-3-26a-Cl3
[} EXPNO 1
S PRUCNO 1
N Date_ 20081119
) O Time 17.0%
M C INSTRUM spect
2, PROBHD 5 mm PABBO BB-
O PULPROG NMMMWM
™
SY/4 o SOLVENT coel3
—_— NS 4800
— (@) DS 4
SWH 24038.461 Hz
— FIDRES 0.366798 Hz
(@] Z a0 1.3631988 sec
= G 203
= 15} o9 20.800 usec
/ DE 5.50 usec
— Y TE 296.3 K
= o1 2.00000000 sec
O O D1l 0.03000000 sec
o o i H
) 0 ======== CHANNEL fl ========
wucl 13c
M M pl 8.50 usec
PL1 ~2.00 dB
PL1W 57.32743073 W
sFO1 100.6328888 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
FCPD2 80.00 usec
PL2 ~1.00 dB
PL1Z 14.26 dB
PL13 14.46 dB
PL2W 13.18669796 W
PL12W 0.39276794 W
PL13W 0.37503048 W
SFO2 400.1716007 MHz
SI 32768
SF 100.6228270 MHz
ir Wou EM
$SB 0
P e e - 4 1.00 Hz
GB 0
pC 1.40
T T T T T T T T T T T T T T T 1

T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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8.4337
8.4227
7.7130
7.6915
5685
3823
2854
1844
1704
1514
7.1361
1150
0963
7.0179
7.0035
5.9387
6.9216
6.9054

7
7
7
7

7
3.4438

3.4244

7
7
3.8889
= 3mal
3503

Ny

=

Cl
MeO,C
COZMe
Me0,C~ X~ N—"X—~CO,Me
pJ__—
oh Cl

1)

Coe )

L)

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
RO

RG

W

phr-3-25b
pi

1
20081024
10.18
spect

5 mm FABBO BB-

zg30
65536
CDC13
16
2
8223.685 Hz
0.125483 Hz
3.9846387 sec
203
60.800 usec
6.50 usec
295.2 X
1.00000000 sec
ik

CHANNEL fl1 ========

1H
13.80 usec
-1.00 dB
13.18669796 W
400.1724712 MHz
32768
400.1700000 MHz
EM
0
0.30 Hz
4}
1.00
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206.08
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170.44

166.11

(=)
=4
o
0
=

160.63

149.67
149.07
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"
o
<
=

o
e
=1
<

-

oo
[ R-]
v a
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136.55

pifciild

129.97

129.29
129.22

127.72
127,26

127.02
125.90

124,34

124.26
123.25
122.52
118.79

IS ) -

Cl

COZMe

MeO,C

N\, —CO,Me

MeO,C~ N

N=

£
<
%

53.056
§2,72

51.86
§1.53
36.54

30.41

Cl

6h

30.21
30.02

29.83
28.64

29.45
29.25

g

T
200

T
180

T
180

170

T
160

T

150

140

T
130

T
120

T
110

T
100

90

i

80

70

60

<)
BRUKER
(>

NAME
FXPNO
EROCNOG
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
N3

Ds

SwH
FIDRES
AQ

RG

D

DE

CEBERGZ
NUC2
BCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
ST

SF
WDK
558
LB

cB

pC

phr-3-256-C173

1

20081112

iFnan

spect

5 mm PABBO RB-
zgpg30

65538

Acetone

45040

4
24038.461
0.366708
1.363159388
203

20.800

6. 50

294,98
2.00000000
¢.03000080
1

CHANNEL f1 =-=

6,50

-2.00
57.32743073
100.6328688

13.18669796
0.39276°794
0.37509048

400.1716007

32768

160.6227353

EM

0
1.00
0
1.40
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BRUKER
NAME, phr—3-30a
EXPHO 1
PROCNO 1
Date 20081107
Time™ 10.17
INSTRUM spect
PROBHD 5 mm PABBCQ BB-
PULPROG zg30
TD 65536
SOLVENT CcpCl3
NS 16
DS 2
SWH 8223,685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 203
Dw 60.800 usec
DE 6.50 usec
TE 296.7 K
Dl 1.00000000 sec
TDO 1
======== CHANNEL fl ========
Nuct 1H
Pl 13,80 usec
PL1 -1.00 dB
PL1W 13.18669796 W
SFO1 400.1724712 MHz
SI 32768
SF 400.1700000 MHz
WDW EM
33B Q
1B 0.30 Hz
GB 0
PC 1.00
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NAME phr-3-30a-c¢l13
EXENQ 1
M PROCNO 1
N Date Z0¢811z1
o (@) Time 16.32
M C INSTRUM spect
PROBHD S5 mm PARRQ BB-
nw/_ PULPROG zapg30
TD 65536
O \ ® SOLVENT CDC13
—_— NS 4800
— ®) ot 4
SWH 24038.461 Hz
FIDRES 0.36€798 Hz
=z AQ 1.3631988 sec
— RG 203
== Lo DW 20.800 usec
/ DFE 6.50 usec
— \ TE 298.1 K
zZ Dl Z.000060000 sec
D11 0.03000000 sec
ﬁW/_ ﬁp?. DO 1
@) @)
======== CHAMNEL {1 ==~=====
m m NUCl 132
Pl 8.50 usec
PL1 ~2.00 dB
PLIW 57.32743073 W
5F0L1 104.6328888 MHz
======== CHANNEL {2 ========
CPDPRG2 waltzle
NuC2 10
PCPD2 80.00 usec
PL2 -1.00 dp
PL12 14.26 dB
PL13 14.46 dB
PL2W 13.18669796 W
PLIZW 0.392767924 W
PL13W 0.37509048 W
SF0Z 400.1716007 MHz
51 32768
SF 100.6228270 MHz
WOW EM
55B q
A — s 1__rq _itr4 - PR e 1,00 Hz
GB 0
PC 0.05
T T T T T T T T T T T T T E 1 e U
170 160 150 140 130 120 110 100 90 80 70 680 50 40 30 ppm
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Vo NI NN - e sen
EXPNO 1
1) PROCNO 1
M Date_ 20081107
o Time 10.11
O INSTRUM spect
(] PROBHD 5 mm PABBO BB-
s O PULPROG 2930
nnU/_ TD 65536
SOLVENT CcoCl3
@] NS 16
© \ — DS 2
— C SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
z RG 203
~ D 60.800 usec
- [Te) DE 6.50 usec
/ TE 56 296.6 K
o1 1.00000000 sec
— = \ TDO 1
Pun/_ Pnb/_ ======== CHANNEL fl ==s=====
O O NUCL 1E
Pl 13.80 usec
Q Q Ll ~1.00 dB
= = PLIW 13,18669796 W
SFCl 400.1724712 MHz
51 32768
SF 400.1700448 MHz
oW EM
SSE 0
LB 0.30 Hz
GB 1]
PC 1.00

T T T T T T T T T T T T 1

v ﬁ
w.m m.c ..-.m q.o m.m m.o m.m m.o a.w Po u.m u.a n.m N.Qﬂ—u:._
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76.68
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NAME phr-3-3%a-cl3
EXPNO 1
PROCNO 1
Date 20081120
Time 21,09
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
N3 4800
D3 4
SWH 24038,461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 203
DW 20.800 usec
DE 6.50 usec
TE 296.8 K
D1 2.00000000 sec
Dil 0.03000000 sec
TDO 1
======== CHANNEL f] =s=====—==
NUC1 13C
Fl 8.350 usec
PL1 -2.00 dB
PLIW 57.32743073 W
SFO1 100.6328888 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.26 dB
PL13 14.46 dB
PL2W 13.18669796 W
PL12W 0.39276794 W
PL13W 0.37509048 W
SF02 400.1716007 MH=z
ST 32768
SF 100.6228270 MHz
WDW EM

- A dysrimarispellss B 0
LB 1.00 Hz
GB 0
BC 1.40

T T T b
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8.6635
8.6529
7.9982
7.9767
7.5330
7.5142
7.4957
7.3957
7.3743
7.2676
7.2276
7.2139
7.1967
7.0930
7.0845
7.0817
7.0668
7.0582
7.0841
7.0448
7.0323
6.9885
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COsMe
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NAME phr-3-3%h
EXPNO i
PROCNO 1
Date 20081119
Time™ 10.33
INSTRUM spect
PROBHD 5 mm PARBBO BB-
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
Ds 2
SWH 8223.685
FIDRES 0.125483
AQ 3,9846387
RG 203
o) €0.800
DE 6.50
TE 289.7
D1 1.00000000
TDO 1
======== CHANNEL fl ====
NOCL 1H
Pl 13.80
FL1 -1.00
PL1W 13.1B669796
SFO1 400.1724712
SI 32768
SF 400.1700060
woW EM
SSB 0
LB 0.30
GB 0
PC 1.00

T T

9.0 8.5 8.0 7.5 7.0 6.5 6.0

5.5 50 4.5 4 3.

4 s

5
i
b
“

3.0
)
<
©

J

2.5 ppm
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Avance ORX 500 Bruker ART Center BNU

Sample: phr—-3-3%-c13. Solvent: Acetone

chengying-11 3
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6.4523
6.4480
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6.4437
6.4394
6.0855
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3.8332
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—3.6914
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NAME phr-7-15a
EXPNO 1
PROCHO 1
Date__ 20091019

Time 15.11
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
S0LVENT ceCl3

NS 16

Ds 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
p:te] 3.9846387 sec
RG 203

oW 60.800 usec
DE 6.50 usec
TE 298.7 K

Dl 1.00000000 sec
TDO 1
s======= CHANNEL fl ===s===—==
Nucl 1h

Fl 14.20 usec
PL1 -1,00 4B
PL1W 13.18669796 w
SFC1 400.1724712 MH=z
SI 32768

3F 400.1700000 MHz
WowW BM

8S8B 0

LB 0.30 Hz
GB Q

BC 1.00
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o
__ _ e
// FIDRES
iy

51

<ot

|
N=
N

<o CHANNEL £1 emmmemmm

MeOZC
MeO,C

14.4
13.18665736 W
0. a0 W

T A T T T T T T 1 T T T 1

T :
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NAME PHR-7-15B,
EXPNO 1
PROCNG 1
Date_ 20091120
Time 10.08
(] INSTRUM spect
> PROBHD 5 mm PABBO BB-
N PULPROG zg30
T 65536
() w SOLVENT cDCl3
= NS 16
muz DS 2
SWH 8223.685 Hz
o © o FIDRES 0.125483 Hz
ag 3.9846387 sec
— / _ RG 203
DW 60.800 usec
Q DE 5.50 usec
= Z — TE 291.4 K
[{e] Dl 1.00000000 sec
\ — TDO 1
\ =======— CHANNEL fl ==—————-
Pz \ wuCt 1H
Q (@] P1 14.20 usec
N N PLl -1.00 dB
O (@) PL1W 13.18669796 W
0] I3) SFO1 400.1724712 MHz
s s 81 32768
SF 400.1700287 MHz
WDW EM
388 0
LB 0.30 Hz
GB 0
PC 1.00
1 ; flr =r A

T T T T T T T T T T T T T T T 1
76 7. 5 60 85 50 45 40 b5 20 15 10 ppm
o

58 skl basr 4
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MEOZC
MeO,C

1 I S

(=31
'y}
Ty
2]
w

6.9375
6.9191
3.8103
3.5812
3.4578

%

A

01
1.04
0.97

o] ]

2.95
1.91
3.02
3.00

3

2 L ppm
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VNN s
EXPNO 1
PROCNO 1
Date_ 20100827
Time 16.07
INSTRUM spect
PROBHD 5 mm PABEO BB-
PULPROG 2g30
TD 65536
SOLVENT Acetone
NS 16
Ds 2
SWH §223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 203
v 60.800 usec
DE 6.50 usec
TE 298.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl sm======
HUC1 1H
Pl 14.20 usec
PL1 -1.00 dB
PLIW 13.18669796 W
SFOL 400.1724712 MHz
51 32768
5F 400.1700026 MHz
WDW EM
55B 0
LB 0.30 Hz
GB Q
PC 1.00
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NAME
EXPNC
PROCNO
Date
Time™
INSTRUM
PROBED
PULPROG
D
SOLVENT
NS

COsMe

N
/ \
@]
8a
BEERT
g

TE
DL
X TDO
- Z NUCL
Pl

PL1
PL1W
SFO1

Br

T T T T T T T T T T T T T T

9.0 85 656 60 55 50 45 40 20 15 10 ppm

| gt W

95

umwmmu’

C <O

phr-5-2
1

s

20090224

16,06

spect

S mm PRBBO BB~

2
8223.685 Hz
0.125483 Hz

3.9846387 sec
203
60.80C usec
6.50 usec
292.2 K
1.60000000 sec
1

CHANNEL fl =s==s===
1H
13.80 usec
-1.00 de
13.18669796 W
400.1724712 MHz
32768
4034.1700000 MHz
EM

0
0,30 Hz
0

1.00
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CPDPRG2
NUCZ
PCPD2
PLZ
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
ssB
LB

GB

BC

phr-5-2-¢13
1

1

20090302

20.13

spact

5 mm PRBBC BB-
zgpg30

£5536

CDC13

3323

4
24038.461
0.366798
1.3631988
203

20.800
6.50

2885 2
2.00000000
0.03000000

57.32743073
100.6328888

14.46
13.18669796
0.39276794
0.37509048
400.1716007
32768
100.6228270
EM

1]
1.00
0
1.40

MHz

Hz
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NAME phr-4-94

EXPNO 1

BROCRO 1

() Date_ 20090218
S Time 17.07
~ INSTRUM spect
ﬁU FPROBHD 5 mm PABBO BB-
O PULPROG zg30
TD 65536

O
8b

SOLVENT €DC13
- NS 16
2
A SuH 8223, 685 Hz
zZ FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 203
DW 60.800 usec
X DE 6.50 usec
TE 288.7
Pz bl 1.00000000 sec
Z DO 1

K
S
m s======== CHANNEL fl ======—-
NUCl 1H
P 13.80 usec
PL1 -1.00 dB
PL1W 13.18669796 W
SFO1 400.1724712 MHz
SI 32768
SF 400.1700000 MHz
WDW EM
SSB 1]
LB 0.30 Hz
GB 0
BC 1.00
; J L
T T T T T T T T T T T T T T T Ty
80 75 70 65 60 55 X 45 40 35 30 25 20 15 1.0 ppm

e W 8 &
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NEME, phr-4-94-C13
EXPNO 1
PROCNO 1
Date_ 20090225

Time 21.49
INSTRUM spect
PROBHD 5 mm PABBC BB-
FULPROG zgpe30

TD 65536
SOLVENT CDC13

NS 1082

D3 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 203

Dw 20.800 usec
DE 6.50 usec
TE 293.1 K

Dl 2.00000000 sec
Dil 0.0300000C sec
TDO 1
===s==== CHANNEL fl =—======
NUC1 13C

Pl 8.50 usec
PL1 -2.00 dB
PL1W 57.32743073 W
SFO01 100.6328888 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlg

NUc2 1R
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.26 dB
?L13 14.46 dB
PLZW 13.18669796 W
PL1ZW 0.39276794 W
PL13W 0.37509048 W
SFO2 400.1716007 MHz
:he 32768

SF 100.6228270 MHz
WDW EM

S5B 0

LB 1.00 Hz
GB 0

PC 1.49Q
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8.4332
8.4724
7.4776
7.4589
7.4416
7.4198
7.4028
7.3858
7.3809
7.3185
7.2983
7.2893
7.2815
7.2677
7.2477
7.2343
7.2169
7.1980
7.1957
7.1767
71147
7.1010
7.0849
6.8240
6.8059
3.5878
3.3048
3.3763
3.0976
3.0774
3.0580

N

6.7803
6.7599
——4.8342
T-3.3562

i

7

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
EROBHD
PULPROG
TD
SOLVENT
N2

CO2Me

Br
@

B A |

T T T T T T T T , T T T T T 1
95 90 85 80 75 70 65 6.0 35 30 25 20 ppm

S " ae TS A

(<O

phr-7-23b
1

1

20031018
14,45

spect

5 mm PABBO BB-
zg30

65536

€DCl3

18

2

8223.685
0.125483
3.9846387
203

60.800
6.50

299.1
1.00000000
1

CHANNEL fl ===
IH

14.20

-1.00
13.18669796
400.1724712
32768
400.1700000
EM

0

0.30

0

i.00
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NAME phr-7-23b-cl3
BAPNOQ 1
PROCNO il
bate_ 20091019
Time 16.57
INSTROM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
Q D 65536
> SOLVENT ceel3
N NS 3200
(@] DS 4
O SWH 24038.461 Hz
FIDRES 0.366798 Hz
— AQ 1.3631988 sec
O o RG 203
o0 oW 20.800 usec
= X DE 6.50 usec
TE 298.5 K
oL 2.00000000 sec
011 0.03000000 sec
X D0 1
======== (CHANNEL fl ========
-z wuCt 13¢
o Pl 8.70 usec
om PL1 -2.00 dB
PLIW 57.32743073 W
SFO1 100.6328888 MHz
======== CHANMEL f2 ========
CPDPRG2 waltz1l6
NUC2 1H
PCPD2 80.00 usec
PLZ -1.00 dB
PL1Z 14.02 dB
PL13 14.46 dB
PLZW 13.18669796 W
PL12W 0.41508400 @
PL13W 0.37509048 W
SF02 400.1716007 MHz
L ST 32768
SF 100.6228270 MHz
WDW EM
388 0
LB 1.00 Hz
GB [
T T T T T T T T T T T T T T T 1 PC 1.40

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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8.3727
8.3614
7.3510
7.3292
7.3051
7.2833
7.1895
7.1223
7.1007
7.0829
7.0647
7.0559
7.0478
7.0355

0310

0215
7.0156
6.9453
6.9279
6.7369
6.7175
6.6959
4.6169

7

7.
~—-3.5309

_——3.6108
TT-3.4268

e

COzMe

9c

Br

(<O

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
ws

Ds

SWH
FIDRES

phr-7-23b
2

1
20081110
9.34
spect

5 mm PABBO BE-

zg30
65536
CDC13
16

2
8223.685
0.125483

3.9846387
203
60.800
6.50

293.4
1.000000¢0

1

CHANNEL fl1 =======

1H

14.20
-1.00
13.18669796
400.1724712
32768
400.1700313
EM

0

0.30

0

1.00
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COzMe
Br ©
9c

/ 129.28

12861
Fé 128.48
o 128.35

< -77.05
\76.73

—58.29
—52.28

—33.00
-~ 29.09
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NAME phr-4-33a
EXPHNO 1
PROCNO 1
Date 20081230
Time 16.04
INSTRUM spect
[} PROBHD S mm PABRO BE-
PULPROG 2g30
= ™D 65536
N SOLVENT coel3
(@) NS 16
(@) DS 2
SWH 8223.685 Hz
— FIDRES 0.125483 Hz
@) o aQ 3.9846387 sec
. © RG 203
zZ Dw 60,800 usec
DE 6.50 usec
TE 290.9 K
cl 1.00000000 sec
X DO 1
.z ss====== CHANNEL fl =======
NUC1 1H
—_ Pl 13.80 usec
Q PLL -1.00 dB
PLLW 13.18669796 W
SFOL 400.1724712 MHz
SI 32768
8F 400.1700713 MHz
WDW EM
§SB 0
LB 0.30 Hz
GB o
PC 1.00
l . A
T T T T T T T T T T T T T T |
80 85 8 55 25 20 15 1.0 ppm

0 75 70 65 6.0
o Q= o= (O]r
- Nl l=INI= |0

50 45 40
r#.u—L
e
™
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NAME phr-3-87-c13
EXPNO 1
PRCCNO 1
Date_ 20090109

Time 11.21
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zZgpg30

TD 65536
SOLVENT cDCl3

NS 324Q0

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 203

Dw 20.800 usec
DE 6.50 usec
TE 292.5 K

D1 2.00000000 sec
D11 0.030060000 sec
TDO 1
======== CHANNEL f] ===—====
NUC1 13C

Pl 8.50 usec
PL1 -2.00 dB
PL1W 57.32743073 W
SFO1 100.6328888 MHz
===—==== CHANNEL f2? ===——===
CPDPRG2 waltzlé

Nucz2 1H
PCPDZ 80.00 usec
PL2 -1.00 dB
PL12 14.26 dB
PL13 14.46 dB
PL2W 13.186697%6 W
PL12W 0.39276794 W
PL13wW 0.37509048 w
SFO2 400.1716007 MHz
SI 32768

5F 100.6228270 MHz
WDW EM

$3B 0

LB 1.00 Hz
GB Q

PC 1.40
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HEME xj-2-31-a
EXPNO 1
PROCNO 1
Date 20080710
Time 17.28
INSTRUM spect
PROBHD 5 mm PABEO BB-
PULFROG zg30
TD 65336
SOLVENT cnc13
bH] 16
oS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
[} RO 3.9846387 sec
> RG 203
[N DW 60.800 usec
O DE 6.50 usec
O TE 298.5 K
Dl 1.00000000 sec
— D0 1
o % CHENNEL £1
A NUCL 1H
Z Pl 13.80 usec
PLl -1.00 dB
PL1W 13.18665756 W
AN SFO1 400.1724712 MHz
sI 32768
sF 400.1700320 MHz
Z zZ WDH EM
\ SSB 0
1B 0.30 Hz
o GB 0
BC T 00
> A \g

T T T T T T T T T T T T

T 1
85 80 75 60 65 50 45 40 35 30 25 ppm

ey
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NAME xj-2-31-a-C13
EXENQ 1
PROCNC 1

Date 20080710

Time 17.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG z2gpg30

D 65536
SOLVENT cDCl3

NS 6000

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 203

DwW 20.800 usec
DE 6.50 usec
TE 298.8 K

Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUCcl 13C

Pl §.50 usec
PL1 -2.00 dB
PL1W 57.32743073 W
SFO1 100.6328888 Miz
======== CHANNEL £2 ========
CPDPRGZ waltzlé

NOC2 1H
PCPDZ 280.00 usec
PL2 ~1.00 dB
PL12 14.26 dB
PL13 14.46 dB
PL2W 13.18669796 W
PL12W 0.39276794 W
PL13W 0.37509048 W
SF02 400.1716007 MHz
51 32768

SF 100.6228270 MHz
WDW EM

588 0

LB 1.00 Hz
GB 0

PC 1,40
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BRUKER

(<O

NEME phr-5-19a
EXFHRD 1
PROCHNO 1
Date 20055604

Time 14.173
THSTRUM speCi
PROEBHD 5 mm FABRO BB-
FULPROG %330

TR 55538
SGLVENT CDCL3

N3 16

Do 4

SWH 8223.685 Hz
FLORES $.125483 Hz
BQ 3.9B46387 sec
RG 203

L 80.4800 usec
LE 4.50 usec
TE 2%9.1 K

(53] 100800000 sec
TLO 1
==——==== CHANNEL {1 --===_-=
faleten| RIS

i 13.80 vsec
PL1 -1.00 dB
FLIW 13.18665796 W
SFCL 400.1%24712 Moz
ST 327EE

3F 400.1720328 MHz
wow EM

538 4]

1B 7.30 Hz
GR ]

e 1.40
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EXENO 1
PROCHO 1
Date 20090610
Time 17.00
INSTRUM spect
PROBHD 5 mm PABBO BB-
() PULPROG zgpg30
s 0 65536
~ SOLVENT coCl3
e} of] 3200
DS 4
@) SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 203
—_— DW 20.800 usec
< DE 6.50 usec
O 2] TE 298.4 K
A Dl 2.00000000 sec
P D11 0.03000000 sec
DO 1
/ ======== CHANNEL fl ========
NUC1 13c
Pl 8.50 usec
. Z PL1 -2.00 dB
PL1W 57.32743073 W
SFO1 100. 6328888 MHz
(@) Sodvoune SHAMMNRE B ssesdass
CPDPRG2 waltzlée
Nucz2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL1Z2 14,26 dB
PL13 14.46 dB
PL2W 13.18669796 W
PL1ZW 0.39276794 W
PL13W 0.37509048 W
$FOZ 400.1716007 MHz
57 32768
_ r _ _ _ L SF 100.6228270 MHz
A 4 L > WDW EM
ssB 0
1B 1.00 Hz
GB 0
2 1.40

T T T T T T

T T
170 160 150 140 130 120 110 100 a9 80 70 80 50 40 30 20 10 ppm
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3.4609
3.3230
3.3045
3.3005
3.2840
3.0222
3.0017
29832

/
<
X

NAME phr-¥J-2-10
EXPNO 1
PROCNO 1
Date_ 20090915
Time 1107
INSTRUM spact
PROBHD 5 mm PABBO BB-
PULPROG 2g30
TD 65536
SOLVENT cDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 203
[} ow 60.800 usec
M DE 6.50 usec
~ TE 300.1 K
O pl 1.00000000 sec
O TDO 1
y— ======== CHANNEL fl ========
- o 0 NOCL 1H
Pl 14.20 usec
S PLl ~1.00 4B
=z LL PLIW 13.18669796 W
SFOL 400.1724712 MHz
81 32768
/ SE 400.1700326 MHz
WDW EM
55B 0
> = LB 0.30 Hz
GB 0
PC 1.00

T T T T i T T T T T T T 1

T 1
85 80 75 60 55 50 45 40 35 30 25 20 ppm
Jaﬂ
%

Shhss 38 i
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

oS

SWH
FIDRES

PHR-Xj-CL3
1

1

20080715

17.14

spect

5 mm PABBO BB—
2gpg30

65536

coCl3

12000

4
24038.461 Hz
0.366798 Hz
1.3631988 sec
203
20.800 usec
§.50 usec
298.8 K
2.00000000 sec
0.03000000 sec
i

s=m===== CHANNEL fl =======

NUC1
Fl
PL1
PL1W
SFO1

CPDPRG2
NUC2
PCPD2
PL2
PL1Z
PL13
PL2W
PL12W
PLI3W
SFO2
81

SF
WwhW
55B
LB

GB

BC

13C
8.50 usec
-2.00 dB
57.32743073 W
100.6328688 MHz

CHANNEL 2 ====———
waltzlé
1H
80.00 usec
-1.00 dB

14.26

14.46
13.18665796
0.39276794
0.37509048
400.1716007
32768
100.6228270
BY

0
1.00
o}

1.40

dB
dB
W
w
W
MHz

MHz

Hz
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NAME
EXPNO
PROCHO
Date
Time
TNSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH

T : : _ _ H

Y

5 1 ppm

efGRen
C><)D

phr-4-30c¢
1
1
20081230
15.59
spect
5 mm PABBO BB-
zg30
65536
cpels
16
2
8223.685 Hz
0.125483 Hz
3.9846387 sec
181
60,800 usec

1

CHANNEL £l ====—===
1H
13.80 usec
-1.00 dB
13.18669796 W
400.1724712 MHz
32768
400.1700000 MHz
EM

0
0.30 Hz
0

1.00
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NAME phr-4-30c-Cl13
EXPNC 1
PROCNO 1
Date_ 20090311

Time 17.22
INSTRUM spect
PRCEBHD 5 mm PABBC RBB-
PULPROG 2gpg30

D 65536
SOLVENT CDCi3

NS 241

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 203

oW 20.800 usec
DE 6.50 usec
TE 2%94.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NOC1 13C

Fl 8.50 usec
FL1 -2.00 dB
PL1W 57.32743073 W
Srol 100.6328888 MHz
m======s CHANNEL £f2 ========
CPDPRGZ waltzl6

Ngcz 1H
PCPD2 80.00 usec
PLZ2 -1.00 dB
PL1Z2 14,26 dB
PL13 14.46 dB
PL2W 13.18669796 W
PL12W 0.39276794 w
PL13W 0.37509048 W
SFQ2 400.1716007 MHz
SI 32768

8F 100.6228270 MHz
WDW EM

5SB 0

LB 1.00 Hz
GB Q

PC 1.40
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B.4714
8.4595
7.5197
7.4992
7.4577
7.4386
7.4105
7.3897
7.2679
7.2510
7.0846
7.0707
7.0540
7.0026
§.9820

/
§

Me

CO,Me 6.6933
6.6728
48135

Br

—3.6346
3.0457
3.0271
3.0083

<

2.2428
1.842¢

/
X
<

1.5242
1.8057
1.7871
1.7687
1.7501

1.0419
1.0235
1.0051

T T

85 8.0

T 4 T T T

T
0 65 60 55 50 45

dal 7

(<O

Hz

sec

usec
usec

=

seC

usec
dB
W
MHz

MHz

Hz

NAME phr-5-4
EXPNO 1
PRCCNG 1
Date_ 20090224
Time 16.11
INSTRUM spect
PROBHD 5 mm PAEBO BB-
PULPROG zg3Q
TD 65536
SOLVENT €DbC13
NS 16
Ds 2
SWH 8223.685
FIDRES 0.125483
AQ 3.9846387
RG 203
Dw 60.800
DE 6.50
TE 292.0
Dl 1.000000G0C
TDO 1
====sa== CHANNEL f] ===s==—=—
NUC1 1H
Pl 13.80
PL1 -1.00
PL1W 13.18669796
SFOL 400.1724712
SI 32768
3F 400.1700000
WDW EM
38B 0
LB 0.30
GB 0
BC 1.00
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NAME phr-5-4-cl13
EXPNO 1
PROCNO 1
) Date_ 20090302
S Time 20.27
N INSTRUM spect
(@) PROBHD 5 mm PABEO BB-
[} O PULPROG zgpy3Q
S D 65536
— SOLVENT <pCl3
- NS 1757
/O o DS 1
SWH 24038.461 Hz
Z FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 203
AN oW 20.800 usec
DE 6.50 usec
TE 285.0 K
— z Dl 2.00000000 sec
D1l 0.03000000 sec
= TDO 1
m
s======== CHANNEL £l ==s—=———
NUC1 13C
Pl 8.50 usec
PL1 -2.00 dB
PL1W 57.32743073 W
SFOL 100.6328888 MHz
======== CHANNEL {2 ========
CPDPRGZ waltzlé
NUCZ 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.26 dB
PL13 14.46 dB
PL2W 13.18669796 W
PLL2W 0.39276794 W
PL13W 0.3750%048 W
SFO2 400.1716007 MRz
sI 32768
; SF 100.6228270 MHz
o e ST WAL R T SSCRSE ST SIOYOP S | S RS o
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T 1 BC 1.40

T T T T T T
170 160 150 3140 130 120 110 100 30 80 70 60 50 40 30 20 10 ppm
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